To determine the optimun conditions of phytohormones for shoot regeneration, 12 combinations of 6-benzyladenine (BA) and 1-naphthaleneacetic acid (NAA) were tested using 4 cultivars of 'Aishikuru', 'Aonaga', 'Sushirazu-shogoin' and 'Taibyo-sohbutori'. Cotyledons including 1-2mm petioles were excised from 4 day-old seedlings which were aseptically germinated in hormone-free MS medium (germination medium). Eight explants were cultured in 15x90mm petri dish containing regeneration medium. The regeneration medium was composed of MS basal medium supplemented with 3% sucrose, 0.7% agar, and a combination of BA (0-8mg/l) and NAA (0-2mg/l) ( Fig. 1 ).
After 4 weeks of culture, the number of explants forming adventitious shoots were counted. After determination of phytohormone conditions, 32 cultivars of radish, which are listed in Fig. 2 , were used to examine shoot-regeneration capacity.
Regeneration frequency was averaged for at least 3 replications. All cultures were incubated at 25C under 16h photoperiod.
Though shoots were regenerated in various media, the frequency was low ( phytohormone combinations induced shoot regeneration from two cultivars. Of these, 4mg/l BA and 2mg/ l BA+1mg/l NAA was reported to be optimum in B. napus5,8) and B. campestris 6), respectively. Though root formation was observed on all media, the presence of BA in the medium was inhibitory for root induction. On the other hand, the elongation of petiole was promoted by BA, but was inhibited by NAA (data not shown). * To whom correspondence should be addressed.
To increase the frequency of shoot regeneration, the effect of the addition of BA (2mg/ l) in the germination medium and ethylene inhibitor AgNO3 (2mg/l) in the regeneration media was investigated, because these additives were reported to be effective in B, campestris9). However, they did In the present study, we examined the shoot regeneration potential of radish cotyledonary explants in various cultivars, but the frequency of regeneration was still low. A more comprehensive study will be required to establish an efficient regeneration system for radish.
